Background
Introduction
Primary cutaneous amyloidosis (PCA) is a relatively rare and itchy skin disorder characterized by amyloid deposits in the superficial dermis. PCA is defined as localized amyloidosis of the skin without evidence of systemic involvement. It usually includes 3 clinical types: lichen amyloidosis, macular amyloidosis and nodular amyloidosis [1] . Itching is a key characteristic of PCA that dramatically affects a patient's quality of life (QoL). Cosmetic disfigurement can also cause patients to experience a different level of stigmatization, which can lead to psychosocial stress and the impairment of emotional functioning. Common dermatological disorders, such as vitiligo and psoriasis, can result in psychosocial effects and a low QoL. More than a cosmetic nuisance, skin diseases can produce anxiety, depression, and pruritus [2] . To assess the severity of PCA, QoL seems to be a more relevant criterion than clinical evaluation because the perception of patients may be different from doctors. Indeed QoL indicators are important in dermatology because skin diseases have a strong impact on social relations, daily activities and psychological health status [3] [4] . This impact is more easily determined by the patient rather than by the physician. Although PCA was first described by Gutmann in 1928, it is seen most frequently in China and Southeast Asia [5] . In spite of the prevalence of the disease in China, the QoL impact of PCA has not been well defined and is the focus of this study. There have not been any studies assessing the QoL of patients with PCA. This study aimed to use the SF-36 dermatology life quality index (DLQI) to quantify the burden of PCA on the health-related QoL in Chinese PCA patients and attempted to identify the clinical and socio-demographic variables predicting the impairment of health-related quality of life in this cohort.
Methods

Patients
One hundred and four outpatients with PCA and one hundred and one comparison participants, ranging from 18-91 years in age, were included in the study. All the subjects were patients and diagnosed with PCA from September 2009 to October 2012 in the dermatology outpatient clinic at the affiliated hospital of Chongqing Medical University, Chongqing, China. A comparison group was recruited from healthy people who were undergoing routine health screening at the hospital. The screened subjects who were free of any significant medical illness by physical examination were invited to participate in the study. The healthy comparison group matched the study group for age, gender, educational level, residential locations, employment status and marital status. The Ethics Committee of the First affiliated hospital of Chongqing medical university granted permission to conduct this study. Written informed consent was obtained from each patient prior to the start of the study. The clinical diagnosis of PCA was confirmed by clinical features and histopathologic examination of biopsy material stained by crystal violet. Patients' characteristics such as age, sex, age at onset of disease, duration of disease and distribution of lesion pattern were recorded.
Instruments
A questionnaire used by the dermatologists to collect demographic and clinical information (age, gender, education, residential locations, current employment status and current marital status) was developed for all participants. PCA patients also answered questions regarding disease characteristics duration and involvement of different body sites. Pruritus severity was rated by the visual analogue scale (VAS), which was first developed in 1921 by Hayes & Patterson [6] . VAS is a graphic tool with a 100-mm horizontal line with the left end marked as "no symptom" and the right end marked as "worst imaginable symptom" [7] . Higher VAS scores mean more pruritus.
Dermatology life quality index. The DLQI, a simple, practical and self-administered questionnaire was designed to assess limitations caused by the impact of skin disease. It consists of ten items and covers six domains, namely symptoms and feelings, daily activities, leisure, work and school, personal relationships, and treatment. Each item with four possible answers scored from 0 to 3.The total score is calculated by summing the scores of all the items, resulting in a maximum score of 30 and a minimum score of 0. The scale scores are calculated for each domain, with higher scores representing a greater impact on quality of life. It has wellestablished reliability as well as content and provides validity in the dermatology setting. The Chinese version of this instrument was used in this study [8] . DLQI is an easy and efficient instrument for assessing the quality of life in patients with dermatological problems and offers good reliability and validity. Wang et al proved it could be used in both research and clinical settings in China. The internal consistency coefficient rates of this unidimensional measure were 0.87 (Cronbach's alpha) and 0.85 (Spearman-brown's), with high inter-correlations found between the dimensions and a correlation coefficient ranging from 0.4024-0.6569 [8] .
Short form 36 health survey. The SF-36 is a 36-item general health status instrument often used in clinical trials and health services research. This is a self-administered questionnaire that contains 36 questions. The questions are summarized into eight scales: Physical Function (PF), Role Limitations-Physical (RP), Vitality (VT), General Health Perceptions (GH), Bodily Pain (BP), Social Function (SF), and Role Limitations: Emotional (RE) and Mental Health (MH). For each domain, a score ranging from 0 (worst measured health) to 100 (best measured health) was calculated. Previous studies have shown that the instrument discriminates well between perceptions of people with or without one or more chronic diseases with good reliability and validity. SF-36 has been validated for the general population in China. We used the Chinese version of the SF-36 [9] .
Statistical analysis
Statistical analysis was performed using the Statistical Package for the Social Sciences software, version 17 (SPSS, Chicago, IL, USA). Independent samples were analyzed, and t-tests were used to determine differences between different sample groups. Type one probabilities of <0.05 were considered statistically significant. The individual contribution of background variables on each outcome variable was analyzed by hierarchical multiple regression analysis. Demographic and disease related variables were first entered into the regression equation followed by the interactions of the demographic and disease related predictors.
Results
Study population characteristics
In total, 138 patients with PCA and 145 comparison participants were asked to complete the questionnaire. However, only 240 participants (120 patients and 120 comparison participants) responded to the request for participation. The response rate was 84.8%. Because of incomplete data and the paediatric patients, data from 104 patients with PCA and 101 from controls comparison were analyzed. The rate for exclusion was comparable in two groups: 16 (13.3%) in the PCA group and 19 (15.8%) in the control comparison group. The distribution of the participants was 104 PCA patients and 101 comparison patients. The study population characteristics are shown in Table 1 . As presented in Table 1 , 104 consecutive patients with PCA consisted of 43 male and 61 female patients, with a mean age of 43.7 years (range, 18-91). A total of 76 patients (73%) were married, and 59 patients (57%) were employed.
The comparison group consisted of 41 male and 60 female patients, with a mean age of 42.3 years (range, 18-87). A total of 72 patients (72%) were married, and 65 patients (65%) were employed. The duration of the disease was 5.3 (1-33) years, and the mean first onset age was 36.5 (14-67) years in the PCA group. Of the 104 participants in the PCA group, the skin lesions were present on uncovered parts (head, face, neck, forearm and hands, were considered as always uncovered) in 20% of patients, on covered parts (arms, legs, feet, trunk, genitals and other areas, were considered as always covered) in 72% of patients and on both types of parts in 8% of patients.
Dermatology life quality index
The mean (± SD) DLQI score was high for PCA cases with a mean value of 9.05±3.88 of the total scores as well as the sub-scores (Table 2) . Patients with PCA experienced significant impairment of life quality in terms of feelings, clothing, social and leisure activities and daily routine. The mean score was the highest for symptoms and feelings (2.29±1.05) and the lowest for work and school (0.98±0.73). The mean scores for other domains were as follows: personal relationships (1.67±0.77), daily activities (1.59±0.90), leisure (1.37±0.70), and treatment (1.15±0.68).
Hierarchical linear regression of DLQI onto demographic, clinical factors and interactions
With regard to the demographic and clinical variables, the multiple regression analysis identified that younger age, female gender, more pruritus and distribution pattern were independent predictor correlates of the high DLQI scores. The regression coefficients are shown in Table 3 . Severity of pruritus (VAS scores) showed the strongest association with DLQI scores. The interaction term did not contribute significantly to the model except in the treatment scores. We found there was no significant association between the duration and DLQI scores except for the treatment scores.
Short form 36 health survey
The average individual scores on SF-36 for the two groups (Table 4) showed that the study group had significantly poorer scores than the comparison. The PCA group showed significantly decreasing average scores in several aspects of psychological symptoms, including SF, RE and MH. There were no significant differences in other aspects between the two groups, such as PF, RP, BP, GH and VT.
Hierarchical linear regression of SF-36 onto demographic, clinical factors and interactions
The results of hierarchical regression analysis on SF-36 are shown in Table 5 . Women had a significantly poorer quality of life PF, SF and RE on the SF-36 scales. Younger patients had lower scores in several aspects except BP and GH. No significant differences in SF-36 scores, except for RP, were seen with different durations of the disease. Patients with severe pruritus showed a significantly more impaired quality of life than the others only for some emotional scales, such as SF, RE and MH. The distribution patterns of PCA also had a positive correlation with some aspects of emotional scales. The distribution pattern was also identified as an independent predictor correlate of the SF-36 scores. Patients with visible parts of lesions had lower scores on SF, RP, RE and MH. The interaction term did not contribute significantly to the model.
Discussion
In recent years, both the importance of clinical symptoms and QoL have been recognized for the assessment of therapeutic effects. Doctors often define skin disease severity based on symptoms and the area of the skin lesions, but patients pay more attention to impaired activities of daily living. SF-36 has been proven useful in estimating the burdens of different diseases. However, the dermatology-specific QOL instrument (DLQI) is very useful for the assessment of relevant skin-specific features [10] [11] [12] . Combination of the DLQI with the generic SF-36 tool may give further insight into the burden experienced by PCA patients. The combination provides a more comprehensive assessment from different perspectives.
To the best of our knowledge, this is the first study to investigate QoL in PCA patients. The results of this study showed that PCA not only is a physical disorder but also diversely affects QoL. The mean DLQI of 9.05 in our patients with PCA is worse than that reported for [13] [14] [15] [16] [17] [18] [19] [20] . In this study, we describe a strong impact of PCA on patients' QoL both for dermatology-specific (using the DLQI) and for GH (using the SF-36) aspects. The mean total DLQI score was 9.05, indicating a moderate impairment in QoL, with the highest score found for symptoms and feelings, daily activities and personal relationships and the lowest score found for work and school and treatment. Our data suggest that PCA patients exhibit more psychological effects of the disease on QoL, as demonstrated by lower scores in social and emotional domains in the SF-36 tests. It is not difficult to imagine the psychosocial impairment of PCA. Consequently, it is important to realize that further investigations are needed to assess how psychological and social factors may influence the disease state in the PCA population. As indicated by multiple regression analysis, the variance in DLQI outcome measures could be mainly accounted for by age, gender, distribution patterns of PCA and pruritus severity. Our results suggest that psychological symptoms are more severe in the young PCA patients than the older population. The young patients had higher DLQI scores and a lower RE score, which indicate that young patients experienced greater impairment of their QoL. Younger patients are usually more self-conscious and more socially active. Their relationship with others, self-image, and self-esteem can cause depression and emotional distress. The observation that the impact of PCA decreases with increasing age has also been demonstrated in other studies [21] . Because of old age, old patients usually had longer disease duration and may better cope with the disease. Studies performed by Zachariae et al. and Kanikowska et al showed that both genders reported a similar degree of impairment in their QoL [22] [23] . However, our current observations indicate that women were more likely than men to report impairment in QoL. This finding is similar to those of previous studies carried out by Gelfand et al [24] and could be explained by females usually caring more about their self-appearance and social relationships than males. Females may also feel less attractive and are more concerned about lower chances of getting married. Therefore, these findings suggest that the QoL assessment plays a greater role in females than in males when assessing the severity of PCA.
Pruritus is an uncomfortable subjective sensation. Although it is difficult to define, it is obvious that it can be annoying. Studies suggest that pruritus may lead to sleep disorders and psychological problems, thereby affecting daily life activity and QoL. The study by Wright A et al showed a significant relationship between pruritus severity and skin-related QoL [25] . Pruritus has been noted as a clinical feature of PCA. Similarly, in the present study, pruritus was correlated with the QoL. The effect of pruritus was significant in both the models for DLQI and SF-36 scores. Because of its significant impact on QOL, pruritus management is an important component of PCA management. In our study, we observed a reverse association between the Table 5 . Hierarchical linear regression of SF-36 on demographic, disease related variables and interactions in PCA patients. functioning component of QoL and localization on the uncover area. Patients of PCA with lesion in uncover area had worse functional QoL. The association between impaired QoL and anatomical sites has already been demonstrated [4] . These findings suggest that anatomical locations should be incorporated into a severity scoring system as weight-assigned variables. As shown in our studies, it would be expected that localization of dermatological conditions on visible parts of the body, such as the face and hands, should impair QoL more than localization on hidden parts. Although PCA patients with a longer duration may have lower Qol, in our study, they did not impact the DLQI and SF-36. In the multifactorial model, duration of PCA was also not an independent predictor of either the DLQI or SF-36 score.
The current study has some limitations. First, all subjects were managed by dermatologists in one city. Enrolled participants were from primary dermatology clinics and are therefore not representative of the general PCA population; this potentially could have influenced the DLQI score. Second, the study was cross-sectional and did not discriminate between those who had initiated treatment and those who had not. To fully explore the relationship between disease activity and QoL, future studies on the changes in QoL as disease activity changes are warranted. In addition, the study is limited by the small study population. A larger patient population needs to be studied to further assess QoL in patients with PCA, specifically to better compare PCA with other diseases.
Conclusions
In conclusion, the present study suggests that patients with PCA are highly affected in the functional and emotional aspects of QoL. Several clinical features, such as age, gender and distribution patterns, can also have important effects on QoL. Therefore, these clinical features should be considered when physicians start to frame a clinical interview form for PCA in their clinical practices.
